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57 ABSTRACT

A wire connecting device for connecting a fiber-core conduc-
tor configured by stranding a plurality of fiber-core conduc-
tive wires. The wire connecting device includes a vis having
arod-shape pin and a head extending outwardly from the pin.
A plate-shape terminal connects with the vis by inserting the
pin in an opening. The head matches up with an overlap
portion of the terminal so that the fiber-core conductor is
clamped between the head and the overlap portion of the
terminal connect electrically the fiber-core conductor and the
terminal. The conductor passes over and contacts an end
portion of the pin. The pin and the inner surface of the opening
are curved surfaces to eliminate sharp corners.

6 Claims, 5 Drawing Sheets
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1
WIRE CONNECTING DEVICE FOR
CONNECTING FIBER-CORE CONDUCTOR

TECHNICAL FIELD

This invention relates to a wire connecting device for con-
necting a fiber-core conductor configured by stranding a plu-
rality of fiber-core conductive wires, which are formed by
plating a surface of a fiber with electric conductive metal, and
a terminal to be connected electrically with the fiber-core
conductor.

BACKGROUND ART

A major usual electric wire includes a core wire configured
by stranding a plurality of cupper wires. Instead of the electric
wire including cupper wires as the core wire, a fiber-core
electric wire including a fiber-core conductor as a core wire,
which is configured by stranding a plurality of fiber conduc-
tive wires formed by plating a surface of a fiber with electric
conductive metal such as cupper, is proposed for reducing its
weight, and improving tensile strength and bendability of the
wire.

As a method for connecting an end top of such fiber-core
conductor and a terminal, a method for crimping the fiber-
core conductor with the terminal 903 may be considerable,
similarly as a method for usual electric conductive wires 921
as shown in FIGS. 7 and 8 (see Patent Document 1).

The fiber-core electric wire has large tensile strength, how-
ever, has small shearing strength because each of the fiber-
core conductive wires is very thin. By the usual method for
crimping, shearing stress by a crimping piece (edge) 903a of
the terminal 903 is loaded partially on the fiber-core conduc-
tive wires in a shearing direction. Thereby, the fiber-core
conductive wires may be broken when crimping operation.

CITATION LIST

Patent Document 1: Japan Patent Publication Application
No. 2010-140807

SUMMARY OF INVENTION
Objects to be Solved

According to the above problems, an object of the present
invention is to provide a wire connecting device for connect-
ing a fiber-core conductor, which can improve reliability of
electrical connection by controlling a load in a shearing direc-
tion on the fiber-core conductor.

How to Attain the Object of the Present Invention

In order to overcome the above problems and attain the
object, the present invention described in claim 1 is to provide
a wire connecting device for connecting a fiber-core conduc-
tor configured by stranding a plurality of fiber-core conduc-
tive wires, which are formed by plating a surface of a fiber
with electric conductive metal; the wire connecting device
including a vis having a rod-shape pin and a head extending
outwardly from the pin to be mounted at an end portion of the
fiber-core conductor; and a plate-shape terminal connected
with the vis, and having an opening, which the pin is inserted
through, and an overlap portion, which is arranged at the
terminal and the head is overlapped on; and the fiber-core
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conductor being clamped between the overlap portion and the
head so as to connect electrically the fiber-core conductor and
the terminal.

The wire connecting device according to claim 2 is char-
acterized in that a portion formed into a ring shape of the
fiber-core conductor is clamped between the overlap portion
and the head.

The wire connecting device according to claim 3 is char-
acterized in that the fiber-core conductor is clamped between
the head and the overlap portion of the terminal so as to be
passed over an end portion of the pin, which is a far side from
the head, and one of a first area having the pin and the end
portion, and a second area having the overlap portion and an
inner surface of the opening are formed into a curved surface
s0 as to eliminate a sharp corner.

The wire connecting device according to claim 4 is char-
acterized in that in condition that the fiber-core conductor is
clamped between the overlap surface and the head, an end
portion of the pin, which is a far side from the head, is pressed
and formed into a second head by pressing so as to prevent the
pin from dropping through from the opening.

Effects of the Invention

According to the present invention described in claim 1, the
wire connecting device for connecting the fiber-core conduc-
tor configured by stranding the plurality of fiber-core conduc-
tive wires, which are formed by plating the surface of the fiber
with electric conductive metal, includes the vis having the
rod-shape pin and the head extending outwardly from the pin
to be mounted at the end portion of the fiber-core conductor;
and the plate-shape terminal connected with the vis, and
having the opening, which the pin is inserted through, and the
overlap portion, which is arranged at the terminal and the
head is overlapped on; and the fiber-core conductor is
clamped between the overlap portion and the head so as to
connect electrically the fiber-core conductor and the terminal.
Thereby, each face of the overlap portion and the head con-
tacts to each other, and the fiber-core conductor is clamped
between the faces thereof. Therefore, a force in a shearing
direction loaded on the fiber-core conductor is controlled.
The wire connecting device for connecting the fiber-core
conductor, which improves reliability of electrical connec-
tion between the fiber-core conductor and the terminal, can be
provided.

According to the wire connecting device claimed in claim
2, the portion formed into a ring shape of the fiber-core
conductor is clamped between the overlap portion and the
head. Thereby, the fiber-core conductor is wound around the
pin, and when the fiber-core conductor is pulled along a
lengthwise direction of the fiber-core conductor, the fiber-
core conductor is not pulled out from a gap between the
overlap portion and the head. Therefore, reliability of electri-
cal connection between the fiber-core conductor and the ter-
minal can be more improved.

According to the wire connecting device claimed in claim
3, the fiber-core conductor is clamped between the head and
the overlap portion of the terminal so as to be passed over the
end portion of the pin, which is the far side from the head, and
one of the first area having the pin and the end portion, and the
second area having the overlap portion and the inner surface
of the opening are formed into the curved surface so as to
eliminate a sharp corner. Thereby, a force in the shearing
direction loaded on the fiber-core conductor is more con-
trolled. Therefore, reliability of electrical connection
between the fiber-core conductor and the terminal can be
more improved.
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According to the wire connecting device claimed in claim
4, in condition that the fiber-core conductor is clamped
between the overlap surface and the head, an end portion of
the pin, which is a far side from the head, is pressed and
formed into a second head by pressing so as to prevent the pin
from dropping through from the opening. Thereby, the vis is
formed as a rivet integrally with the terminal so as to connect
tightly the fiber-core conductor and the terminal (that is the
fiber-core conductor and the terminal are riveted together).
Thus, the fiber-core conductor clamped between the rivet and
the terminal is semi permanently connected with the terminal.
Therefore, reliability of electrical connection between the
fiber-core conductor and the terminal can be more improved.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is an illustration by modeling showing a wire con-
necting device for connecting a fiber-core conductor of an
embodiment according to the present invention;

FIG. 2A is a side view of the fiber-core conductor shown in
FIG. 1;

FIG. 2B is a front view of the fiber-core conductor shown
in FIG. 2A;

FIG. 2C is a perspective view of the fiber-core conductor
shown in FIG. 2B;

FIG. 3A is an illustration showing a condition of connect-
ing the fiber-core conductor shown in FIG. 2A and a terminal;

FIG. 3B is an illustration showing a condition of the fiber-
core conductor connected with the terminal shown in FIG.
3A;

FIG. 4 is an illustration by modeling showing a condition
that an end portion of a pin is pressed after the fiber-core
conductor and the terminal are connected;

FIG. 5A is an illustration showing a condition of connect-
ing the fiber-core conductor and the terminal structuring a
second embodiment according to the present invention;

FIG. 5B is an illustration showing a condition of the fiber-
core conductor connected with the terminal shown in FIG.
5A;

FIG. 6 is an illustration by modeling showing a condition
that an end portion of a pin is pressed after the fiber-core
conductor and the terminal are connected;

FIG. 7 is a perspective view showing a wire connecting
device for connecting a fiber-core conductor by prior art; and

FIG. 8 is a cross-sectional view taken along the line I-I
shown in FIG. 7.

DESCRIPTION OF EMBODIMENTS

A wire connecting device for connecting a fiber-core con-
ductor as a first embodiment according to the present inven-
tion is described with reference to drawings FIGS. 1-4.

The wire connecting device 1, as shown in FIG. 1, includes
an electric wire 2 having a fiber-core conductor 21, arivet 3 as
a vis having a rod-shape pin 5 joined with an end of the
electric wire 2 and a head 6 extending outwardly from the pin
5,and a plate-shape terminal 4 having an opening 8, which the
pin 5 is inserted through. An arrow K shown in FIG. 3 (FIG.
5) shows a direction, in which the pin 5 is inserted through the
opening 8.

The electric wire 2 structures a wiring harness wired in a
car as a mobile body. The electric wire 2 includes an electric
conductive fiber-core conductor 21 and an insulation cover
22. The fiber-core conductor 21 is formed by stranding a
plurality of fiber-core conductive wires 23. The fiber-core
conductive wire 23 is structured by a fiber 23 A made of resin
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such as para-aramide and polyarylate, and cupper 23B as
electric conductive metal plated on a surface of the fiber 23A.

In the embodiment, the cupper 23B is applied for the con-
ductive metal, but the present invention is not limited in above
embodiments. Any metal, which can be plated on the fiber 23,
may be applied. Chemical fiber made of resin is applied for
the fiber 23 A, but the present invention is not limited in above
embodiments. For example, natural fiber can be used.

The rivet 3 is formed with an electric conductive metal.

The terminal 4 includes an opening 8, which passes
through the terminal 4 and the pin 5 is inserted through, as
shown in FIG. 3. The terminal 4 also includes an overlap
portion 9, on which the head overlaps when the pin 5 is
inserted through the opening 8. The overlap portion 9 is
formed flat so as to overlap with an overlap surface of the head
6 without gap. In other word, the overlap portion 9 and the
overlap surface of the head 6 abut on each other by surface
contact.

A method for assembling the wire connecting device 1 for
connecting a fiber conductor will be described with reference
to FIGS. 3 and 4. First, the cover 22 of the electric wire 2 is
stripped, and thereby, the fiber-core conductor 21 is exposed.
The exposed fiber-core conductor 21 is curved so as to form a
ring portion as shown in FIG. 3 A, and the ring portion formed
by the fiber-core conductor 21 is placed at the overlap portion
9. The rivet 3 is moved nearer to the terminal 4, and the pin 5
is inserted along the arrow K through the opening 8 so as to
clamp the ring portion between the terminal 4 (the overlap
portion 9) and the head 6 (shown in FIG. 3B). Thus, the
electric wire 2 (fiber-core conductor 21) and the terminal 4 are
electrically connected.

Thereafter, in condition that the ring portion is clamped
between the terminal 4 (overlap portion 9) and the head 6, and
the pin 5 of the rivet 3 is inserted through the opening 8 of'the
terminal 4, the head 6 is pressed to the terminal 4. In that
condition, an end portion 7 of the pin 5, which is a far side
from the head 6, is pressed toward the terminal 4 by punching.
Thereby, as shown in FIG. 4, a second head 11 is formed so as
to prevent the pin 5 from falling out of the opening 8, and the
rivet 3 and the terminal 4 are formed integrally by pressing the
end portion 7. Thus, since the rivet 3 and the terminal 4 are
integrated, the fiber-core conductor 21 and the terminal 4 can
be connected more tightly by the rivet 3 (in other words, by
rivet connection). Thus, the wire connecting device 1 for
connecting a fiber-core conductor is assembled.

According to the above embodiment, the wire connecting
device 1 for connecting the fiber-core conductor 21 config-
ured by stranding the plurality of fiber-core conductive wires,
which are formed by plating the surface of the fiber with
electric conductive metal, includes the rivet 3 as a vis having
the rod-shape pin 5 and the head 6 extending outwardly from
the pin 5 to be mounted at an end portion of the fiber-core
conductor 21; and the plate-shape terminal 4 having the open-
ing 8, which the pin 5 is inserted through and the rivet 3 is
connected with, and the overlap portion 9, which is arranged
at the terminal 4 the head 6 is overlapped on. And the fiber-
core conductor 21 is clamped between the head 6 and the
overlap portion 9 of the terminal 4, so that the fiber-core
conductor and the terminal are connected electrically.
Thereby, each face of the overlap portion and the head con-
tacts to each other, and the fiber-core conductor 21 is clamped
between the faces thereof. Therefore, a force in a shearing
direction loaded on the fiber-core conductor 21 is controlled.
The wire connecting device 1 for connecting the fiber-core
conductor, which improves reliability of electrical connec-
tion between the fiber-core conductor 21 and the terminal 4,
can be provided.
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The portion formed into a ring shape of the fiber-core
conductor 21 is clamped between the overlap portion 9 and
the head 6. Therefore, when the fiber-core conductor is pulled
in a lengthwise direction of the fiber-core conductor 21, the
fiber-core conductor 21 is wound around the pin 5, so that the
fiber-core conductor 21 contacts the overlap portion 9 and the
head 6, and is not pulled out from a gap between the overlap
portion 9 and the head 6. Thereby, reliability of electrical
connection between the fiber-core conductor 21 and the ter-
minal 4 can be more improved.

In condition that the fiber-core conductor 21 is between the
overlap portion 9 and the head 6, the end portion 7 of the pin
5, which is a far side from the head 6, is pressed and formed
into the second head 11 by pressing so as to prevent the pin 5
from dropping through from the opening 8. By pressing the
end portion 7, the rivet 3 as the vis is joined integrally with the
terminal 4. Thereby, the fiber-core conductor 21 and the ter-
minal 4 are connected more tightly by the rivet 3 (in other
words, by rivet connection). Thus, the fiber-core conductor 21
clamped between the rivet 3 and the terminal 4 is connected
semi-permanently with the terminal 4. Thereby, reliability of
electrical connection between the fiber-core conductor 21 and
the terminal 4 can be more improved.

Second embodiment: The wire connecting device 10 for
connecting a fiber-core conductor according to the second
embodiment of the present invention will be described with
reference to FIGS. 5 and 6. In FIGS. 5 and 6, the same
components as the above embodiment are assigned with the
same marking and descriptions are eliminated.

The wire connecting device 10 includes the electric wire 2
having the fiber-core conductor 21, the rivet 3 as the vis
having the rod-shape pin 5 joined with the end of the electric
wire 2 and the head 6 extending outwardly from the pin 5, and
the plate-shape terminal 4 having the opening 8, which the pin
5 is inserted through.

The pin5, as shown in FIG. 6, includes a first boundary area
R1 between the pin 5 and the end portion 7, which is a far side
from the head 6. The first boundary area R1 is curved so as to
eliminate a sharp corner. In FIG. 5, the first boundary area R1
is omitted.

The terminal 4 includes a second boundary area R2
between the overlap portion 9 and the inner surface of the
opening 8. The second boundary area R2 is curved so as to
eliminate a sharp corner.

A method for assembling the wire connecting device 1 for
connecting a fiber conductor will be described with reference
to FIGS. 5 and 6. First, the cover 22 of the electric wire 2 is
stripped, and thereby, the fiber-core conductor 21 is exposed.
Thereafter, the exposed fiber-core conductor 21 is arranged
on the surface of the terminal so as to traverse the opening 8
along a direction intersecting the direction shown by the
arrow K, as shown in FIG. 5A. Therivet 3 is approached to the
terminal 4 and the pin 5 is inserted into the opening 8 along the
direction shown by the arrow K. Thereby, the fiber-core con-
ductor 21 is led from a gap between the head 6 and the overlap
portion 9 (terminal 4) through a gap between the pin 5 and an
inner surface of the opening 9, and over the end portion 7 of
the pin 5, and through the pin 5 and the inner surface of the
opening 8, and through the gap between the head 6 and the
overlap portion 9. In the condition, the fiber-core conductor
21 is clamped between the rivet 3 and the terminal 4, as shown
in FIG. 5B. In the condition, the fiber-core conductor 21 is
forced along the direction shown by the lengthwise direction
of'the fiber-core conductor 21. The first boundary area R1 and
the second boundary area R2 are provided, so that a force in
a shearing direction is not loaded on the fiber-core conductor
21, which is connected to the terminal 4. Thus, the electric
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wire 2 (fiber-core conductor 21) and the terminal 4 are elec-
trically connected to each other.

Thereafter, in condition that the fiber-core conductor 21 is
passed over the end portion 7 of the pin 5, which is a far side
from the head 6, the head 6 provided in the rivet 3 is pushed to
terminal 4 and the end portion 7 of the pin 5, which is a far side
from the head 6, is pressed by punching the end portion 7
toward the terminal 4. Thereby, the second head 11 is formed
by pressing the end portion 7 so as to prevent the pin 5 from
dropping out of the opening 8, and the rivet 3 is integrated
with the terminal 4. Therefore, the fiber-core conductor 21
and the terminal 4 are more tightly connected by the rivet 3 (in
other words, by rivet connection). Thus, the wire connection
device 10 is assembled.

According to the above embodiment, the fiber-core con-
ductor 21 is passed over the end portion 7 of the pin 5, which
is the far side from the head 6, and clamped between the rivet
3 as the vis and the terminal 4. The first boundary area R1 of
the pin 5 and the end portion 7, and the second boundary area
R2 between the overlap portion 9 and the inner surface of the
opening 8 are curved so as to eliminate the sharp corner.
Thereby, the force in the shearing direction loaded on the
fiber-core conductor 21 is more controlled. Therefore, reli-
ability of electrical connection between the fiber-core con-
ductor 21 and the terminal 4 can be improved.

According to the above embodiment, the rivet 3 as the vis
is used. The present invention is limited on this case, and any
member, which may be not the rivet 3, having the rod-shape
pin 5, which is inserted in the opening 8 of the terminal 4, and
the head 6 extending outwardly from the pin 5, can be applied.

The present inventions are described based in the embodi-
ments as mentioned above, but the present invention is not
limited in above embodiments. Various change and modifi-
cations can be made with the scope of the present invention.

REMARKS

1, 10 Wire connecting device
21 Fiber-core conductor
21A Fiber

21B Cupper (metal)

3 Rivet (vis)

4 Terminal

5Pin

6 Head

7 End portion

8 Opening

9 Overlap portion

11 Second head

R1 First boundary area
R2 Second boundary area

The invention claimed is:

1. A wire connecting device for connecting a fiber-core
conductor configured by stranding a plurality of fiber-core
conductive wires, which are formed by plating a surface of a
fiber with electric conductive metal, the wire connecting
device comprising:

a vis having a rod-shape pin and a head extending out-
wardly from the pin to be mounted at an end portion of
the fiber-core conductor; and

a plate-shape terminal connected with the vis, and having
an opening, which the pin is inserted through, and an
overlap portion, which the head is overlapped on;

wherein the fiber-core conductor is clamped between the
head and the overlap portion of the terminal so as to:
connect electrically the fiber-core conductor and the ter-
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minal; and be passed over and contacting an end portion ity of fiber-core wires are formed by plating a surface of
of the pin, which is a far side from the head, and a fiber with electric conductive metal;
wherein at least one of a first area having the pin and theend a vis having a proximal head and a rod-shape pin depend-
portion, and a second area having the overlap portion ing from the head to terminate in a distal end; and

and an inner surface of the opening is formed into a s, pjate-shape terminal having an overlap portion defining
curved surface so as to eliminate a sharp corner. an opening for the pin,

2. Th? wire connecting device according to claim 1, wherein when assembled, the pin is inserted in the opening,
wherein in condition that the fiber-core conductor is clamped . .
. and the fiber-core conductor extends into the opening
between the overlap surface and the head, an end portion of . .
. A . . around the distal end and is clamped between the head
the pin, which is a far side from the head, is pressed and 10 . . .
. . . and the overlap portion of the terminal so as to electri-
formed into a second head by pressing so as to prevent the pin .
cally connect the fiber-core conductor and the terminal.

from dropping through from the opening. ’ . . o .
3. The wire connecting device according to claim 1, S'A.ere connecting device gss.embly as recited in claim 4,
wherein the distal end of the vis is rounded.

wherein the vis is formed from an electric conductive mate- . . . . .
6. A wire connecting device assembly as recited in claim 4,

rial. . L .
4. A wire connecting device assembly comprising: > Wherein the opening is rounded between an inner surface of
’ . the opening and the overlap portion.

a fiber-core conductor including a plurality of fiber-core
conductive wires stranded together, wherein the plural- ¥ % % % %



